virus near the geniculate ganglion as the cause of this disorder. 1. 6 Cases in which temporal bone trauma or intratemporal infections cause facial nerve paralysis can often be correctly identified when the patients present for examination. In cases of occult intratemporal, extratemporal, or skull base malignancies, however, patients can also present with acute facial paresis or paralysis resembling Bell palsy. Many such patients present to otolaryngologists in a delayed fashion, which may result in a further delay in diagnosis . We treated 11 patients in whom occult skull base malignancies had been incorrectly diagnosed as Bell palsy. We present the clinical manifestations, evaluation, management, and outcome of these cases.
Clinical material and methods
We performed a retrospective analysis of all otolaryngological patients who presented with facial paralysis for examination to our institution between July 1988 and September 2001. There were six men and five women who ranged in age from 62 to 77 years (mean age: 69.4 years). During this 13-year period , there were approximately 19,200 new patient visits, 320 of which were for facial paresis or paralysis . Eleven of these 320 cases met the criteria of the study-namely, presentation with facial paralysis mimicking Bell palsy that was found to be caused by an occult malignancy. The records of these patients were retrospectively reviewed. All patients underwent a complete otoneurological and cranial nerve examination, as well as neuroimaging that included finecut computed tomography (CT) scanning and magnetic resonance (MR) imaging . Surgical therapy, including a superficial or complete parotidectomy, neck dissection, and/or some form of temporal bone resection, was performed in all patients. Radiotherapy was undertaken postoperatively in nine patients and preoperatively in one patient (the standard dose was 50 to 60 Gy, administered in divided fractions over 5 to 6 weeks).
Results
We retrospectively reviewed the cases of 11 patients who presented with facial paralysis. Presenting symptoms are (table 2) . Facial paralysis manifested in five patients in an acute fashion (c24 hours), in three patients in a subacute fashion (24 to 48 hours), and in three patients in a delayed fashion (>48 hours). The second most common presenting sign was a mass located in the parotid gland. Based on clinical and neuroimaging findings, tumor origins were found to be temporal bone (four patients), parotid gland (five patients), and combined temporal bone and parotid gland (two patients). All tumors were determined to be malignant (table 3) . The surgical therapies are summarized in table 4. The follow-up period ranged from 6 months to 1 1 years (mean: 7.4 years) after diagnosis. Table 5 lists treatment results. Patients were followed for at least 6 months or
I I I ustrative cases
Case I . This 7 1 -year-old man presented in January 1998 with a 2-year history of left-sided preauricular numbness and delayed left facial nerve paralysis (>48 hours); left otalgia initially began in March 1997. After a diagnosis of Bell palsy was reached, he had been referred to us for treatment. Clinical examination revealed a complete left facial nerve paralysis, whereas MR imaging demonstrated enhancement of the left facial nerve within the geniculate and tympanic segments. After obtaining a transcanal biopsy sample of the abnormal tympanic segment of the left facial nerve, examination showed poorly differentiated adenocarcinoma. The patient later underwent a temporal bone resection and parotidectomy, after which full-course radiotherapy was undertaken. Six months later, he developed diplopia with a left abducent nerve paralysis, and recurrent disease was found within the left cavernous sinus (figure 1). A metastatic survey was positive for liver and chest involvement, and the patient died several months later. Case 2. This 64-year-old man presented to us in December 1991 with a 6-month history of complete right-sided facial nerve paralysis and otalgia. After a diagnosis of Bell palsy was reached, he was referred to us for treatment. Clinical examination revealed a complete right facial nerve paralysis with a 3-cm right tail of parotid mass. Results of fine-needle aspiration were consistent with a diagnosis of poorly differentiated squamous cell carcinoma. The patient underwent a total parotidectomy, neck dissection, facial nerve sacrifice, and a lateral temporal bone resection. He later underwent a static facial nerve suspension in which gold weight implantation was performed. He received postoperative radiotherapy. He remained free of disease until 1994, when he presented with recurrent right-sided neck disease for which he underwent a right radical neck dissection, trapezius flap reconstruction, and stereotactic radiotherapy. He subsequently developed chest metastases in February 1996 and died the following month. Case 3. This 76-year-old man presented in May 199 1 with a complete right-sided facial nerve paralysis and a painful, chronic draining right ear. He had apparently been told he had a right-sided Bell palsy. In 1977, he had sustained a burn injury on the right side of his face and pinna. Subsequently, a squamous cell carcinoma developed in the right temporal bone, and, at an outside institution, he had undergone two mastoid surgeries and fullcourse radiotherapy. Physical examination revealed an infected right mastoid cavity in which the bone was exposed and a complete right facial nerve paralysis. An MR imaging study demonstrated findings consistent with osteoradionecrosis (figure 2). He underwent hyperbaric oxygen therapy. Thereafter, a right temporal bone resection, pedicled trapezius flap reconstruction, a static facial nerve suspension, and gold weight implantation were performed. He remains without evidence of recurrent disease.
Discussion
In cases of neoplastic invasion of the facial nerve, patients Although MR imaging shows great promise in aiding in the management of patients with facial nerve paralysis, it cannot always differentiate between a Bell palsy and neoplasm; nor can its findings be used to predict recovery ~ompletely.~ Furthermore, normal-appearing features demonstrated on an MR image do not exclude the presence of a malignant facial nerve lesion. In one study of 486 patients with unilateral facial nerve paralysis, malignant tumors with facial nerve involvement were found in 19 patients. In eight of these 19 patients, initial MR imaging demonstrated normal a n a t~m y .~
The authors thus argued that facial nerve paralysis without evidence of regeneration at 6 months is the manifestation of a malignant lesion and merits surgical exploration regardless of MR imaging findings. Transmastoid and transparotid facial nerve exposure should be performed first and followed by a middle fossa facial nerve exposure and decompression.
Malignant invasion of the facial nerve is an ominous finding. Patients with Ramsay Hunt syndrome, which is characterized by the triad of otalgia, facial paralysis, and vesicular rash, can experience severe persistent pain; in these cases, diagnosis is aided by the identification of the classic vesicular pattern on the skin and pinna. When no vesicles are present , the finding of pain in conj unction with facial nerve paral ysis might suggest an invasion of the nerve by a malignant neopl astic proce ss. Other symptoms such as painful chronic otorrhea might sugges t a neoplasm of the tempo ral bone. In cases of parotid masses , pain and faci al par alysis may also sugges t a malignant proce ss. Th e overall poor survival see n in our patients with malignant facial nerve paralysis is in agreement with that reported by other authors who have studied malignant parotid tumors. In analyzing 110 cases of malignant parotid tumors in which patient s underwent radiotherapy and surgery between 1970 and 1986, Pedersen et al found no survivors after 8 years in patients who presented with a primary facial nerve palsy. 8 A delay in diagnosis, which is unfortunately common when the se disease processes are misdiagnosed, can also be a factor because time allows for potential continued growth of the neoplasm, which may adversely affect local or regional control of disease.
Although the numb ers of affe cted patient s in this study and other studies are small due to the rarity of this condition , it will be interesting to see if modern skull base surgery can increase the survival rate of patients with malignant faci al paraly sis. The presence of mali gnant facial nerv e paralysis is a poor prognostic sign, and in the aforementioned study perfo rmed by Pedersen et al," no survivors were reported after 8 years . Th is study commenced befo re the era of modern skull base surgery. It remains to be seen if skull base surgery can improve survival in patients with malignant skull base tumo rs. Our opinion is that modern skull base surgery will lead to impro ved local and region al cont rol of disease , which may result in increa sed long-term survival rate s. Although we cannot pro ve that the delay in the diagno sis in the aforementioned patients resulted in adverse outcomes, we believe that the sooner a malignant facial nerve neoplasm is diagnosed, the better the chance for local and 84 8 Figure 2 . Case 3. Magnetic resonance image revealing chroni c osteomyelitis of the left tempora l bone (arrow) . regional control of disease and, perhaps, survival.
The only means by which to diagnose these tumors sooner is throu gh clin ical assessment and judgment. Magnetic resonance imagi ng and CT scanning are helpful, although their findings are not definitive. Most patients with Bell pal sy do not experience pain, and some facial nerve reco very , usually within 6 weeks to 3 month s, is observed in all. It is our opinion that patients in whom painful facial paraly sis is unre solved after 3 month s should undergo contrast-enh anced MR imaging of the head, intern al auditory can als, and parotid gland with contrast, temporal bone CT scanning, and surgical expl oration of the facial nerve based on neuroim aging findin gs. If the neuroimaging studies demonstrate normal findings, the surgeon should be prepared to perform a total facial nerve exp loration.
Conclusions
Neoplastic invasion of the facia l nerve may mimic signs and symptoms of Bell palsy. We have reviewed the cases of 11 patients who prese nted in such a fashion and in whom occult temp oral bone or parotid malignancies were found. A delay in diagnosis, which might have adve rsely affecte d surviv al, was a factor present in all cases. Survival was poor. Seven patients died oflocally advanced or systemic disease, and four patients remain alive, free of disease. Facial or referred pain occurring with a facial nerve paralysis suggests neoplastic invasion of the facial nerve . The prognosis in such cases may be grave, and a diligent sea rch for a malignant lesion of the facial nerve should be performed. Furthermore, through continu ed education we will hop efully disabuse tho se who persist in mis applying the term Bell palsy. With future improvements in di agnostic meth od s and viral detection, we ma y one day be able to diagnose and label co rrectly each cause of each facial nerve paralysis.
